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§ial into bone comprising 
5 path into bone, and 
rminus, 
3nfigured for manipulation independent of 
nent into the cannula, advancement of the 
ding in the cannula into bone, and 
J3 
ent exceeds the length of the cannula. 
53 
the proximal end of the cannula. 
B3 
al end of the tamping instrument. 
>6 
ully inserted into the cannula, the handle is 

68 (New).l Apparatus according to claim 63 

wherein tha cannula includes at least one radiopaque marker. 

69 (Nem Apparatus according to claim 63 

wherein tne cannula comprises a generally rigid material. 

70 (New. Apparatus according to claim 63 

wherein the rampina^nsfrument comprises a generally rigid material. 

71 (New). Apparatus according to claim 63 
wherein the temping instrument has a blunt distal end. 

72 (New). Apparatus according to claim 63 
wherein tne cannula has a blunt distal end. 

73 (New). Apparatus according to claif 

wherein the tamping fnstrum^ cannula each have a blunt distal end. 

74 (New). Apparatusracording to claim 63 

further comprising a delivery device to convey material into the cannula. 
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75 (New). Apparatus according to claim 63 
^ ^ wherein the taVnping instrument includes at least one marking to visually gauge the 

advancement of the termiraus relative to the distal end of the cannula. 

76 (New). Apparatus according to claim 75 

wherein the at least one marking indicates when the distal end of the tamping 
instrument is aligned with the distal end of the cannula instrument. 

77 (New). Apparatus according to claim 63 

wherein the tampira instrument includes a set point marking spaced from the 
terminus at a distance generally equal to the length of the cannula. 

78 (New). Apparatus according to claim 76 

wherein the tampincninstrument includes at least one additional marking to visually 
gauge advancement of the ternjinus relative to the distal end of the cannula. 

79 (Nevt). Apparatus for delivering material into bone comprising 
a cannula for establishing a subcutaneous path into bone, the cannula being sized 

and configured to accept insertion and withdrawal of a first instrument in the cannula, and 

a tampingtinstrument separate from the first instrument having a tamping terminus, 
the tamping instrument being sized and configured for manipulation independent of 
the cannula to enable insertion o£4he tamping instrument into the cannula and advancement of 
the tamping terminus iri the cannula to urge material residing in the cannula into bone. 

80 (New). Apparatus according to claim 79 
wherein thejpannula has a length, and 

wherein the length of the tamping instrument exceeds the length of the cannula. 

81 (New/ Apparatus according to claim 79 

wherein a rembvablej^fidle is carried by the proximal end of the cannula. 

82 (Nev^Apraratus according to claim 79 

wherein a handljp is carried by the proximal end of the tamping instrument. 

83 (New). Apparatus according to claim 82 

wherein, when the tamping instrument is fully inserted into the cannula, the handle 
is next to the proximal end onthe cannula. 
^ 84 (New). Apparatus according to claim 79 


/ 


lr ) V wherein the cannula includes at least one radiopaque marker. 

85 (New). Apparatus according to claim 79 
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wherein the cannula comprises a generally rigid material. 

86 (New)i Apparatus according to claim 79 
wherein tne tamping instrument comprises a generally rigid material. 

87 (New).l Apparatus according to claim 79 
wherein th$ cannula has a blunt distal end. 

88 (New). y\o0aratus according to claim 79 
wherein thettamping instrument and the cannula each have a blunt distal end. 

89 (New/ Apparatus according to claim 79 

further comprising a d£litf£ry device to convey material into the cannula. 

90 (Ne\^^ipparf^s according to claim 79 

wherein the first instrument is a cavity forming instrument for advancement through 
the cannula into bone foncompressing cancellous bone. 

91 (New). Apparatus according to claim 90 

wherein the cavity forming instrument includes an expandable structure. 
^7 92 (l^w). Apparatus according to claim 79 

wherein the tamping instrument includes at least one marking to visually gauge the 
advancement of thaterminus relative to the distal end of the cannula. 

93 (New)\ Apparatus according to claim 92 

wherein the\at least one marking indicates when the distal end of the tamping 
instrument is aligned with the distal end of the cannula instrument. 

94 (New). Apparatus according to claim 79 

wherein the taming instrument includes a set point marking spaced from the 
terminus at a distance generally equal to the length of the cannula. 

95 (New). Apparatus according to claim 94 

wherein the tamping Instrument includes at least one additional marking to visually 
gauge advancement of the terminus relative to the distal end of the cannula. 

96 (New). Apparatus according to claim 79 
wherein\he ficst instrument is an obturator. 

97 (New)\ Apparatus according to claim 79 

wherein the^irst instrumeot-is sized and configured to pass completely through the 


cannula. 


98 (New). Apparatus for delivering material into bone comprising 
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a cannula for establishing a subcutaneous path into bone; and 

a tamping instrument for advancement through the cannula comprising a body 

portion and a handle portion, 

the handle port on having a cross-sectional area greater than the cross-sectional 

area of the body portion. V 

99 (New). AoMaratus according to claim 98 
wherein the cacipulaj^s a length, and 

wherein the lencfth of the tamping instrument exceeds the length of the cannula. 

100 (New). Apparatus according to claim 98 

wherein a removable handle is carried by the proximal end of the cannula. 

101 (New)\ Apparatus according to claim 98 
wherein the cannula includes at least one radiopaque marker. 

102 (New). Apparatus according to claim 98 
whereinithe cannula comprises a generally rigid material. 

103 (New). Apparatus according to claim 98 
wherein tne tamping instrument comprises a generally rigid material. 

104 (Nevw. Apparatus according to claim 98 
wherein th$ tamping instrument has a blunt distal end. 

105 (New)A Apparatus according to claim 98 
wherein the cannula b^s a blunt distal end. 

106 (Newf). Apparatus according to claim 98 

wherein theTaraping instrument and the cannula each have a blunt distal end. 

107 (New). Apparatus according to claim 98 

further comprising^ delivery device to convey material into the cannula. 

108 (Ne&). Apparatus according to claim 98 

wherein the tamping instrument includes at least one marking to visually gauge the 
advancement of the tenpiinus relative to the distal end of the cannula. 

109 (New). Apparatus according to claim 108 

wherein the arlleast one marking indicates when the distal end of the tamping 
instrument is aligned with Wie distal end of the cannula instrument. 

1 10 (New). Apparatus according to claim 98 

wherein the tamping instrument includes a set point marking spaced from the 
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terminus at a distanceVgenerally equal to the length of the cannula. 

1 1 1 (New).\ Apparatus according to claim 1 1 0 

wherein the tamping instrument includes at least one additional marking to visually 
gauge advancement of tyie terminus relative to the distal end of the cannula. 

112 (NdU). Apparatus according to claim 98 

whereinAwhen the tamping instrument is fully inserted into the cannula, the handle 
portion is proximate |he proximal end of the cannula. 

113 (New). Apparatus for delivering material into bone comprising 
a cannula for establishing a subcutaneous path into bone; and 
a tamping ihstfunrtent for advancement through the cannula comprising a body 

portion and a handle portion, the body portion being sized and configured to substantially fill the 
cannula when the tamping instrument is fully inserted into the cannula. 

114 (New), kpparajw^according to claim 113 
wherein me canrftila has a length, and 

wherein the lelbgth of the tamping instrument exceeds the length of the cannula. 

115 (New). Apparatus according to claim 1 1 3 

wherein a removable handle is carried by the proximal end of the cannula. 

116 (New). Apparatus according to claim 113 
wherein the cannula includes at least one radiopaque marker. 

1 1 7 (New).t Apparatus according to claim 1 1 3 
wherein thekannula comprises a generally rigid material. 

118 (New). Apparatus according to claim 113 
wherein the tipping instrument comprises a generally rigid material. 

119 (New). Apparatus according to claim 113 
wherein the/tapping instrument has a blunt distal end. 

120 (New/. AroaratLjs^ccording to claim 113 
wherein tile vaxmdfo has a blunt distal end. 

121 (New). Apparatus according to claim 113 

wherein the tampifbg instrument and the cannula each have a blunt distal end. 

122 (New). Apparatus according to claim 113 


further comprising 



delivery device to convey material into the cannula. 


123 (New). Apparatus according to claim 113 
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wherein the tampind instrument includes at least one marking to visually gauge the 
advancement of the terminus relative to the distal end of the cannula. 

124 (New). Apparatus according to claim 123 

wherein the at least one marking indicates when the distal end of the tamping 
instrument is aligned with the distal end of the cannula instrument. 

125 (New). Apparatins according to claim 113 

wherein the tamping ir strument includes a set point marking spaced from the 
terminus at a distance generally ^[qual to the length of the cannula. 

according to claim 125 
i strument includes at least one additional marking to visually 
js relative to the distal end of the cannula. 

127 (Nev4). Apparatus according to claim 113 

wherein, when the tamping instrument is fully inserted into the cannula, the handle 
portion is adjacent the proximal end of the cannula. 

128 (New)\ Apparatus for delivering material into bone comprising 
a cannula for establishing a subcutaneous path into bone; and 

a tamping instrument for advancement through the cannula comprising a body 
portion and a handle porffiort, the body portion having a substantially constant diameter along its 
length. 

129 (New). Apparatus apcording to claim 128 
wherein the cakwulaj^s a length, and 

wherein the lengto of the tamping instrument exceeds the length of the cannula. 

130 (New). Apparatus according to claim 128 

wherein a removaa|e handle is carried by the proximal end of the cannula. 

131 (New).vApparatus according to claim 128 
wherein the cahnula includes at least one radiopaque marker. 

132 (Newu Apparatus according to claim 128 


wherein tl 
133 (New 
wherein t \e 
134 (Nev 


wherein the ta 



annula comprises a generally rigid material. 
\pparatus according to claim 128 

lstrument comprises a generally rigid material, 
according to claim 128 


instrument has a blunt distal end. 
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135 (New). App aratus according to claim 128 
wherein the cann ula has a blunt distal end. 

136 (New). Apo^ratus according to claim 128 

wherein the tamp ingjpsfrument and the cannula each have a blunt distal end. 

137 (New). Apparatus according to claim 128 

further comprising a delivery device to convey material into the cannula. 

138 (New). Apparatus according to claim 128 

wherein the tamping instrument includes at least one marking to visually gauge the 
advancement of the terminus relative to the distal end of the cannula. 

139 (New)\ Apparatus according to claim 138 

wherein the\at least one marking indicates when the distal end of the tamping 
instrument is aligned wtth the distal end of the cannula instrument. 

140 (New). Apparatus according to claim 128 

wherein the tapping instrument includes a set point marking spaced from the 
terminus at a distance generally equal to the length of the cannula. 

141 (New). Apparatus according to claim 140 

wherein the tamping instrument includes at least one additional marking to visually 
gauge advancement of the f£rminus relative to the distal end of the cannula. 

142 (New). Apparatus according to claim 138 

wherem, when the tamping instrument fully occupies the cannula, the handle portion 
is adjacent the prc^cirpal end of the cannula. 

143 (Neto). Apparatus according to claim 66 
wherein! the Mriping instrument comprises a generally rigid material. 

144 (New)\ Apparatus according to claim 143 
wherein theVannula comprises a generally rigid material. 

^\ 145 (New). Apparatus according to claim 144 

whe rein the cannula includes at least one radiopaque marker. 

146 (NewJ.^pparatus according to claim 145 
wherein the tamping instrument has a blunt distal end. 

147 (New). Apparatus according to claim 146 

wherein the cannulas sized and configured to accept insertion and withdrawal of a 
first instrument in the cannula, ant 
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wherein tthe tamping instrument is separate from the first instrument. 

148 (New). Apparatus according to claim 147 

wherein rhe handle carried by the tamping instrument has a cross-sectional area 
greater than the crosstsectional area of the tamping terminus of the tamping instrument. 

149 (New), apparatus according to claim 148 

wherein the tamping instrument is sized and configured to substantially fill the 


cannula. 


length. 


150 (New). Apparatus according to claim 149 

wherein the tamping instrument has a substantially constant diameter along its 


151 (New). Apparatus according to claim 145 
wherein the cannula has a length, and 

wherein the length of the tamping instrument exceeds the length of the cannula. 

152 (New). Apparatus according to claim 151 
wherein the tamping instrument has a substantially blunt distal end. 

153 (New). Apparatus according to claim 152 

wherein the cannula is sized ^nd configured to accept insertion and withdrawal of a 
first instrument in the cannula, and 

wherein the tamping instrumented the first instrument are different instruments. 

154 (New). Apparatus according \o claim 153 
wherein the handle carried by the tamping instrument has a cross- 
sectional area greater than the cross-sectional a{ea of the tamping terminus of the tamping 
instrument. 

155 (New). Apparatus according to claiJri 154 

wherein the tamping instrument is sized amd configured to substantially fill the 


cannula. 


length. 


156 (New). Apparatus according to claim 155 
wherein the tamping instrument has a substantially constant diameter along its 


157 (New). Apparatus according to claim 151 
wherein, when the tamping instrument fully occupiesNthe cannula, the handle carried 
by the tamping instrument is adjacent the proximal end of the camjula. 
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158 (New). Apparatus according to claim 157 
wherein the cannula has a blunt distal end. 

159 (New). Apparatus according to claim 158 

wherein a removable handle is carried by the proximal end of the cannula. 

160 (New). Apparatus according to claim 159 

wherein the tampVig instrument has a generally blunt distal end. 

161 (New). Apparatus according to claim 160 

wherein the cannula is sized and configured to accept insertion and withdrawal of a 
first instrument in the cannula, and 

wherein the tamping mstrument is separate from the first instrument. 

162 (New). Apparatus\according to claim 161 

wherein the handle earned by the tamping instrument has a cross-sectional area 
greater than the cross-sectional area of the tamping terminus of the tamping instrument. 

163 (New). Apparatus according to claim 162 

wherein the tamping instrument is sized and configured to substantially fill the 


cannula. 


length. 


164 (New). Apparatus according to claim 163 

wherein the tamping instrument has a substantially constant diameter along its 


165 (New). Apparatus according to claim 145 

wherein, when the tamping instrument fully occupies substantially the entire cannula, 
the handle carried by the tamping instruments adjacent the proximal end of the cannula. 

166 (New). Apparatus according tb claim 165 
wherein the tamping instrument haa a blunt distal end. 

167 (New). Apparatus according to claim 166 

wherein the cannula is sized and configured to accept insertion and withdrawal of a 
first instrument in the cannula, and 

wherein the tamping instrument is separate from the first instrument. 

168 (New). Apparatus according to claim 167 

wherein the handle carried by the tamping instrument has a cross-sectional area 
greater than the cross-sectional area of the tamping rerminus of the tamping instrument. 

169 (New). Apparatus according to claim 1t>8 
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wherein the tamping i istrument is sized and configured to substantially fill the 


cannula. 


170 (New). Apparatu s 


length. 


according to claim 169 


wherein the tamping i istrument has a substantially constant diameter along its 

171 (New). Apparatus according to claim 165 
wherein the cannula he is a blunt distal end. 

172 (New). Apparatus according to claim 171 

wherein a removable handle is carried by the proximal end of the cannula. 

173 (New). Apparatus according to claim 172 
wherein the tamping instrument has a blunt distal end. 

174 (New). Apparatus according to claim 173 

wherein the cannula is siz^d and configured to accept insertion and withdrawal of a 
first instrument in the cannula, and 

wherein the tamping instrument is separate from the first instrument. 

175 (New). Apparatus according to claim 174 

wherein the handle carried tw the tamping instrument has a cross-sectional area 
greater than the cross-sectional area of fhe tamping terminus of the tamping instrument. 

176 (New). Apparatus according to claim 175 

wherein the tamping instrument is sized and configured to substantially fill the 


cannula. 


length. 


177 (New). Apparatus accordindto claim 176 

wherein the tamping instrument has a substantially constant diameter along its 


178 (New). Apparatus according to\claim 145 
wherein the cannula has a blunt distal end. 

179 (New). Apparatus according to claim 178 
wherein the tamping instrument has a Dlunt distal end. 

180 (New). Apparatus according to clarm 179 

wherein the cannula is sized and configiifed to accept insertion and withdrawal of a 
first instrument in the cannula, and 

wherein the tamping instrument is separate from the first instrument. 
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181 (New). Ap|3aratus according to claim 180 

wherein the hanoJe carried by the tamping instrument has a cross-sectional area 
greater than the cross-sectional area of the tamping terminus of the tamping instrument. 

182 (New). Apparatus according to claim 181 

wherein the tamping\instrument is sized and configured to substantially fill the 

cannula. 

183 (New). Apparatus\according to claim 182 

wherein the tamping instrument has a substantially constant diameter along 
substantially its entire length. 

184 (New). Apparatus adcording to claim 178 

wherein a removable handle is carried by the proximal end of the cannula. 

185 (New). Apparatus according to claim 184 
wherein the tamping instrument has a blunt distal end. 

186 (New). Apparatus according to claim 185 

wherein the cannula is sized apd configured to accept insertion and withdrawal of a 
first instrument in the cannula, and 

wherein the tamping instruments separate from the first instrument. 

187 (New). Apparatus according to claim 186 

wherein the handle carried by the\tamping instrument has a cross-sectional area 
greater than the cross-sectional area of the tamping terminus of the tamping instrument. 

188 (New). Apparatus according to\claim 187 

wherein the tamping instrument is sized and configured to substantially fill the 


cannula. 


length. 


189 (New). Apparatus according to claim 188 

wherein the tamping instrument has a substantially constant diameter along its 

190 (New). Apparatus according to claim \45 

wherein a removable handle is carried by the proximal end of the cannula. 

191 (New). Apparatus according to claim 19q 
wherein the tamping instrument has a blunt distal end. 

192 (New). Apparatus according to claim 190 
wherein the cannula is sized and configured to Accept insertion and withdrawal of a 
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first instrument in the cannVila, and 

wherein the tarrping instrument is separate from the first instrument. 

193 (New). Apparatus according to claim 190 

wherein the hanale carried by the tamping instrument has a cross-sectional area 
greater than the cross-sectional area of the tamping terminus of the tamping instrument. 

194 (New). Apparatus according to claim 190 

' wherein the tamping instrument is sized and configured to substantially fill the 


cannula. 


length. 


195 (New). Apparatus according to claim 190 

wherein the tamping instrument has a substantially constant diameter along its 


196 (New). Apparatus accordingjc 
I VJIK wherein the-temgfhas a blunt distal 


Jo claim 79 
v has a blunt distal end. 

197 (New). Apparatus according to claim 74 

wherein the delivery devi^eonVpys the material into the cannula at a pressure of no 
greater than approximateM360 o&. 

198 (New). Apparatus according to claim 89 

wherein the delivery device conveys the material into the cannula at a pressure of no 
greater than approximately 3p0 psi. 

199 (New)/ Apparatus according to claim 107 

wherein tne deliveiW device conveys the mat^ri^Tinto the cannula at a pressure of no 
greater than approximately 360 psi. 

200 (New). Apparatus according^ Dlaim 122 
wherein the delivery pevice^dnveys the material into the cannula at a pressure of no 

greater than approximately 360 

201 (Nfe\AOL_Apparatu^ according to claim 137 
wherein the delivery device conveys the material into the cannula at a pressure of no 

greater than approximately 360 ps\ 
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